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ABSTRACT
We calculate the leading electroweak corrections to the light neutral Higgs boson
production via qq¯′ → WH at the Fermilab Tevatron in both the standard model
and the minimal supersymmetric model, which arise from the top-quark and Higgs
boson loop diagrams. We found that the leading electroweak corrections can exceed
the QCD corrections for favorable values of the parameters in the MSSM, but such
corrections are only about −1% ∼ −2% in the SM, which are much smaller than
the QCD corrections. For the mass region of 90 < mh0 < 120 GeV, the leading
electroweak corrections can reach −10% for large tanβ, and these corrections may
be observable at a high luminosity Tevatron; at the least, new constraints on the
tanβ can be established.
PACS number: 14.80.Bn, 14.80.Cp, 13.85.QK, 12.60.Jv
I. INTRODUCTION
One of the most important physics goals for future high energy physics is the discovery
of the Higgs boson. Recent direct search in the LEP2 experiments of running at
√
s = 183
GeV via the e+e− → Z∗H yields a lower bound of ∼ 89.9 GeV on the Higgs mass [1]. Next
year’s running at 192 GeV will explore up to a Higgs boson mass of about 96 GeV [2].
After LEP2 the search for the Higgs particles will be continued at the CERN Large Hadron
Collider (LHC) for Higgs boson masses up to the theoretical upper limit. Before the LHC
comes into operation it is worth considering whether the Higgs boson can be discovered from
the existing hadron collider, the Tevatron. Much study has been made in the detection of
a Higgs boson at the Tevatron [3]. In Ref. [2], it was pointed out that if the Higgs boson is
discovered at LEP2, it should be observed at the Tevatron’s Run II with CM energy
√
s = 2
TeV and an integrated luminosity ∼ 10fb−1, through the production subprocess qq¯′ →WH ,
followed by W → ℓν¯ and H → bb¯, and if the Higgs boson lies beyond the reach of LEP2,
mH ≥ (95− 100) GeV, then a 5− σ discovery will be possible in the above production sub-
process in a future Run III with an integrated luminosity 30fb−1 for masses up to mH ≈ 125
GeV. Since the expected number of events is small, it is important to calculate the cross
section as accurately as possible. In Ref. [4] the O(αs) QCD correction to the total cross
section to this process have been calculated, and the QCD correction were found to be about
12% in the MS scheme at the Fermilab Tevatron and the LHC in the Standard Model(SM).
In general, the SM electroweak corrections are small comparing with the QCD correction.
Beyond the SM, the electroweak corrections might be enhanced, since more Higgs bosons and
the top quark with stronger couplings are involved in the loop diagrams; for example, in the
minimal supersymmtric model(MSSM) [5], which predict that the lightest Higgs boson h0
be less than 140GeV [6]. Therefore, it is worthwhile to calculate the electroweak corrections
to the light Higgs boson production via qq¯′ → Wh0. In a previous paper [7] we calculated
the O(αewm
2
t/m
2
W ) corrections arising from the top quark loops to this process in both the
SM and the MSSM and found that in contrast to the QCD corrections which increases the
tree-level cross sections, such corrections reduce the cross sections by about 1% ∼ 2% in the
SM, and 1% ∼ 4% in the MSSM. However, in addition to these top quark loops corrections,
the Higgs boson loops corrections should also be taken into account, which are of order
1
Q(αewm
2
H/m
2
W ), especially in the MSSM, such corrections may be comparable to the top
quark loops corrections, and even exceed them for large tanβ. In this paper, we consider
the leading electroweak radiative corrections to the Higgs boson production at the Fermilab
Tevatron in both the SM and the MSSM. These corrections arise from the virtual effects of
the third family (top and bottom) of quark, neutral and charged Higgs bosons, and neutral
and charged Goldstone bosons. We present the corrections to production cross section versus
Higgs boson mass changing in the region of 60 GeV ≤ mh0 ≤ 130 GeV for different values
of tan β, and compare with the results of the top quark loops in the SM and the MSSM,
and also compare with the QCD corrections.
II. CACULATIONS
The leading electroweak corrections to the process q(p1)q¯
′(p2)→W (k1)h0(k2) arise from
the Feynman diagrams shown in Fig 1-4. We perform the calculation in the ’t Hooft-
Feynman gauge and use dimensional regularization to all the ultraviolet divergence in the
virtual loop corrections utilizing the on-mass-shell renormalization [8], in which the fine-
structure constant α and the physical masses are chosen to be the renormalized parameters,
and the finite parts of the countertems are fixed by the renormalization conditions. As far as
the parameters β and α, for the MSSM we are considering, they have to be renormalized, too.
In the MSSM they are not independent. Nevertheless, we follow the approach of Mendez
and Pomarol [9] in which they consider them as independent renormalized parameters and
fixed the corresponding renormalization constant by a renormalization condition that the
on-mass-shell H+ℓ¯νℓ and h0ℓ¯ℓ couplings keep the forms of Eq.(3) of Ref. [9] to all order of
perturbation theory.
We define the Mandelstam variables as
sˆ = (p1 + p2)
2 = (k1 + k2)
2
tˆ = (p1 − k1)2 = (p2 − k2)2
uˆ = (p1 − k2)2 = (p2 − k1)2. (1)
The relevant renormalization constants are defined as
2
m2W0 = m
2
W + δm
2
W , m
2
Z0 = m
2
Z + δm
2
Z , (2)
tanβ0 = (1 + δZβ) tanβ, sinα0 = (1 + δZα) sinα, (3)
W±µ0 = Z
1/2
W W
±µ + iZ1/2H±W∂
µH±, H±0 = (1 + δZH±)
1/2H±, (4)
h0 = (1 + δh0)
1/2h+ Z
1/2
h0H
H, H0 = (1 + δZH)
1/2H + Z
1/2
Hh0
h (5)
Taking into account the leading electroweak corrections, the renormalized amplitude for
qq¯′ →Wh0 can be written as
Mren =M0 + δM
self + δMvertex, (6)
where M0 is the amplitude at the tree level, δM
self and δMvertex represent the corrections
arising from the self-energy and vertex diagrams, respectively. M0 is given by
M0 =
e2mW sin(β − α)√
2(m2W − sˆ) sin θ2w
d¯(p2)/ǫPLu(p1), (7)
where PL,R ≡ (1∓ γ5)/2. δMself is given by
δMself =
δm2W + (m
2
W − sˆ)δZW
sˆ−m2W
M0 + δM
self
t + δM
self
H (8)
δMselft represents the correction arising from the top-quark self-energy diagrams to the order
O(αewm
2
t/m
2
W ), δM
self
H represents the corrections arising from the Higgs boson self-energy
diagrams to the order O(αewm
2
H/m
2
W ). H = M
±
H , h,M
0
H , A. The renormalization constant
δm2W and δZW are presented in the appendix-A . δM
self
t and δM
self
H are presented in the
Appendix-B.
δMvertex is given by
δMvertex = M0
[
1
2
δZh0 +
δm2W − δm2Z
2(m2Z −m2W )
+
δm2Z
m2Z
+
δm2W
m2W
+
δe
e
+ cot(β − α)(Z1/2Hh0 + sin β cos βδZβ − tanαδZα)
]
+ f vertex1 d¯(p2)/ǫPLu(p1)
+ f vertex2 d¯(p2)/p1PLu(p1)ǫ.p1
+ f vertex3 d¯(p2)/p1PLu(p1)ǫ.p2, (9)
3
where
δZβ =
δm2Z − δm2W
2(m2Z −m2W )
− δm
2
Z
2m2Z
+
δm2W
2m2W
− 1
2
δZH± − mW
tanβ
Z
1/2
WH±, (10)
δZα = − sin2 βδZβ + δm
2
Z − δm2W
2(m2Z −m2W )
− δm
2
Z
2m2Z
+
δm2W
2m2W
− 1
2
δZh0 +
cosα
sinα
Z
1/2
Hh0
, (11)
Note that δe/e appearing in Eq. (9) contains no O(αm2t/m
2
W ) or O(αm
2
H/m
2
W ) terms
and need not be considered in our calculations. Although the renormalization constant
Z
1/2
Hh0
appears in δZα and the vertex counterterm, they cancel each other with accuracy and
give no contribution to our calculation. Others renormalization constants are listed in the
Appendix-A and the vertex factors f vertex1,2,3 are given in the Appendix-C.
The corresponding amplitude squared for the process qq¯′ → Wh0 can be written as
∑ |Mren|2 = ∑ |M0|2 + 2Re∑(δMself + δMvertex)M †0 , (12)
where the bar over the summation recalls average over initial partons spins. The cross
section of process qq¯′ → Wh0 is
σˆ =
∫ tˆmax
tˆmin
1
16πsˆ2
∑¯
spins
|M |2 dtˆ (13)
with
tˆmin =
m2h0 +m
2
W − sˆ
2
−
√
(sˆ− (mh0 +mW )2)(sˆ− (mh0 −mW )2)/2
tˆmax =
m2h0 +m
2
W − sˆ
2
+
√
(sˆ− (mh0 +mW )2)(sˆ− (mh0 −mW )2)/2. (14)
The total cross section of PP¯ → qq¯′ → Wh0 can be obtained by folding the σˆ with the
parton luminosity
σ(s) =
∫ 1
(mh0+mW )/
√
s
dz
dL
dz
σˆ(qq¯′ →Wh0 at sˆ = z2s), (15)
where
√
s and
√
sˆ is the CM energy of PP¯ and qq¯′, respectively, and dL/dz is the parton
luminosity, which is defined as
dL
dz
= 2z
∫ 1
z2
dx
x
fq/P (x, q
2)fq′/P¯ (z
2/x, q2), (16)
where fq/P (x, q
2) and fq′/P¯ (z
2/x, q2) are the parton distribution function [10].
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III. NUMERICAL RESULTS
In our numerical calculations, the SM parameters were taken to be mW = 80.33GeV ,
mZ = 91.187GeV , mt = 176GeV , mb = 4.5GeV and αew =
1
128
. Moreover, we use the
relation [11] between the Higgs boson masses mh0,H,A,H± and parameters α, β at one-loop,
and choose mh0 and tan β as two independent input parameters. As explained in Ref. [9],
there is a small inconsistency in doing so since the parameters α and β of Ref. [6] are not the
ones defined by the conditions given by Eq.(3) of Ref. [9]. Nevertheless, this difference would
only induce a higher order change [9]. We will limit the value of tan β to be in the range
2 ≤ tanβ ≤ 30, which are consistent with ones required by the most popular MSSM model
with scenarios motivated by current low energy data (including αs, Rb and the branching
ratio of b→ sγ).
In Figs. 5 and 6 we present both the top quark loop corrections [7] and the leading
electroweak radiative corrections as a function ofmh for the different values of tanβ using the
CTEQ3L parton distributions for the tree-level cross sections σ0 and the CTEQ3M parton
distributions for the corrections δσ. From Fig. 5 one sees that the leading electroweak
corrections are almost the same as the top quark loop corrections in the SM, which means
that the corrections arising from the Higgs boson loops are negligibly small in the SM. And
these corrections are not sensitive to the mass of the Higgs boson and amount to 1% ∼ 2%
reduction in the tree-level total cross sections. However, in the MSSM, the Higgs boson
loops corrections are important, and especially for large tan β(> 4), they can exceed the
top quark loop corrections. As a result, the leading electroweak corrections are much larger
than the top quark loops corrections. As shown in Fig. 6, for tan β = 30, the leading
electroweak corrections decrease the cross section by 35% when mh = 60 GeV, while the top
quark loops corrections decrease only about −4%. However, these corrections are sensitive
to mh0 . For mh0 in the range 90 − 120 GeV, the leading electroweak corrections and the
top quark loops corrections drop to about −10% ∼ −2% and −3% ∼ −1%, respectively,
which indicate that the leading electroweak corrections are still obviously larger than one
from the top quark loops. Only in the vicinity of mh0 ≈ 130 GeV for all values of tan β are
the leading electroweak and top loop corrections about the same as one in the SM.
Comparing with the QCD corrections to this process [4], which increase the tree-level
5
total cross sections by about 12%, we find that in general the leading electroweak corrections
partly cancel the QCD corrections, but for large tan β, the magnitude of the former can even
exceed the latter, and have to be considered in searching the light Higgs boson in the MSSM
through this process at the Fermilab Tevatron.
To summarize, the leading electroweak radiative corrections, which combine the top
quark and the Higgs boson loops contributions, can exceed the QCD corrections for favorable
values of the parameters in the MSSM, but such corrections are only about −1% ∼ −2%
in the SM, which are much smaller than the QCD corrections. The mass region of 90 <
mh0 < 120 GeV is the interesting window for searching the Higgs boson at the Tevatron, in
which the leading electroweak corrections vary from −10% to −2% for tan β = 30, and these
corrections may be observable at a high luminosity Tevatron; at the least, new constraints
on the tan β can be established.
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APPENDIX-A: THE RENORMALIZATION CONSTANTS
δm2W =
Nce
2m2t
96π2 sin2 θW
[
−2 + m
2
t
m2W
[B0(0, m
2
b , m
2
t )− B0(m2W , m2b , m2t )]
+ 2B0(0, m
2
b , m
2
t )− B0(m2W , m2b , m2t )− 4B0(0, m2t , m2t )
]
+
e2 sin2(β − α)
192π2 sin2 θW
[
−2m2H − 4mH+2
+
m4H
m2W
[B0(m
2
W , m
2
H , m
2
H+)−B0(0, m2H , mH+2)]
+
2m2HmH+
2
m2W
[B0(0, m
2
H , mH+
2)− B0(m2W , m2H , mH+2)]
+
mH+
4
m2W
[B0(m
2
W , m
2
H , mH+
2)− B0(0, m2H , mH+2)]
+ m2H [−2B0(m2W , m2H , mH+2)− B0(0, m2H , mH+2)]
+ mH+
2[−2B0(m2W , m2H , mH+2) +B0(0, m2H , mH+2)− 2B0(0, m2H+ , mH+2)]
]
6
+
e2 cos2(β − α)
192π2 sin2 θW
[
−2mh02 − 4mH+2
+
mH+
4
m2W
[B0(m
2
W , mH+
2, mh0
2)−B0(0, mH+2, mh02)]
+
2mh0
2mH+
2
m2W
[B0(0, mH+
2, mh0
2)−B0(m2W , mH+2, mh02)]
+
mh0
4
m2W
[B0(m
2
W , mH+
2, mh0
2)− B0(0, mH+2, mh02)]
+ mH+
2[−2B0(m2W , mH+2, mh02)− 2B0(0, mH+2, mH+2) +B0(0, mH+2, mh02)]
+ mh0
2[−B0(0, mH+2, mh02)− 2B0(m2W , mH+2, mh02)]
]
+
e2
192π2 sin2 θW
[
−2mH+2 − 4m2A
+
m4A
m2W
[B0(m
2
W , m
2
A, mH+
2)− B0(0, m2A, mH+2)]
+
2m2AmH+
2
m2W
[B0(0, m
2
A, mH+
2)− B0(m2W , m2A, mH+2)]
+
mH+
4
m2W
[B0(m
2
W , m
2
A, mH+
2)−B0(0, m2A, mH+2)]
+ m2A[−2B0(m2W , m2A, mh+2)− 2B0(0, m2A, m2A) +B0(0, m2A, mH+2)]
+ mH+
2[−B0(0, m2A, mH+2)− 2B0(m2W , m2A, mH+2)]
]
+
e2 cos2(β − α)
192π2 sin2 θW
[
−4m2H +
m4H
m2W
[B0(m
2
W , m
2
H , m
2
W )− B0(0, m2H , m2W )]
+ m2H [−4B0(m2W , m2H , m2W )− 2B0(0, m2H , m2H) + 3B0(0, m2H , m2W )]
]
+
e2 sin2(β − α)
192π2 sin2 θW
[
−4mh02 +
mh0
4
m2W
[B0(m
2
W , mh0
2, m2W )− B0(0, mh02, m2W )]
+ mh0
2[−4B0(m2W , mh02, m2W )− 2B0(0, mh02, mh02) + 3B0(0, mh02, m2W )]
]
+
e2m2H
64π2 sin2 θW
[1 +B0(0, m
2
H , m
2
H)]
+
e2mH+
2
32π2 sin2 θW
[1 +B0(0, mH+
2, mH+
2)]
+
e2m2A
64π2 sin2 θW
[1 +B0(0, m
2
A, m
2
A)]
+
e2mh0
2
64π2 sin2 θW
[1 +B0(0, mh0
2, mh0
2)] (17)
δm2Z =
NCe
2m2t
288 cos2 θWπ2 sin
2 θW
[
−18B0(0, m2t , m2t ) + 48 sin(θW )2B0(0, m2t , m2t )
− 64 sin4 θWB0(0, m2t , m2t )− 9B0(m2Z , m2t , m2t )
7
− 48 sin2 θWB0(m2Z , m2t , m2t ) + 64 sin2 θWB0(0, m2t , m2t )
]
+
e2(sin2 θW − cos2 θW )2
96 cos2 θWπ2 sin
2 θW
[
−3mH+2 −mH+2B0(0, mH+2, mH+2)
− 2mH+2B0(m2Z , mH+2, mH+2)
]
+
e2 cos2(α− β)
192 cos2 θWπ2 sin
2 θW
[
−2m2H +
m4H
m2Z
[B0(m
2
Z , m
2
H , m
2
Z)− B0(0, m2H , m2Z)]
+ m2H [B0(0, m
2
H , m
2
Z)− 4B0(m2Z , m2H , m2Z)]
]
+
e2 sin2(α− β)
192 cos2 θWπ2 sin
2 θW
[
−2m2H − 4m2A
+
(m2H −m2A)2
m2Z
[B0(m
2
Z , m
2
A, m
2
H)−B0(0, m2A, m2H)]
+ m2H [−B0(0, m2A, m2H)− 2B0(m2Z , m2A, m2H)]
+ m2A[−2B0(m2Z , m2A, m2H)− 2B0(0, m2A, m2A) +B0(0, m2A, m2H)]
]
+
e2 sin2(α− β)
192 cos2 θWπ2 sin
2 θW
[
−2mh02 +
m4h0
m2Z
[B0(m
2
Z , mh0
2, m2Z)−B0(0, mh02, m2Z)]
+ mh0
2[B0(0, mh0
2, m2Z)− 4B0(m2z, mh02, m2Z)]
]
+
e2 cos2(α− β)
192 cos2 θWπ2 sin
2 θW
[
−2mh02 − 4m2A
+
(mh0
2 −m2A)2
m2Z
[B0(m
2
Z , m
2
A, mh0
2)− B0(0, m2A, mh02)]
+ mh0
2[−B0(0, m2A, mh02)− 2B0(m2Z , m2A, mh02)]
+ m2A[−2B0(m2Z , m2A, mh02)− 2B0(0, m2A, m2A) +B0(0, m2A, mh02)]
]
+
e2(sin2 θW − cos2 θW )2
32 cos2 θWπ2 sin
2 θW
mH+
2
[
1 +B0(0, mH+
2, mH+
2)
]
+
e2
64 cos2 θWπ2 sin
2 θW
m2H
[
1 +B0(0, m
2
H , m
2
H)
]
+
e2
64 cos2 θWπ2 sin
2 θW
mh0
2
[
1 +B0(0, mh0
2, mh0
2)
]
+
e2
64 cos2 θWπ2 sin
2 θW
m2A
[
1 +B0(0, m
2
A, m
2
A)
]
(18)
δZW =
NCe
2
288π2m4W sin
2 θW
[
2m4W − 6m4WB0(m2W , m2b , m2t )
+ 3m4t [B0(m
2
W , m
2
b , m
2
t )− B0(m2W , m2b , m2t )]
+ 3m2W (m
4
t +m
2
tm
2
W − 2m4W )G0(m2W , m2b , m2t )
]
8
+
e2 sin2(β − α)
576m4Wπ
2 sin2 θW
[
−2m4W − 3m4WB0(m2W , m2H , mH+2)
+ 3(m2H −mH+2)2[−B0(0, m2H , mH+2) +B0(m2W , m2H , mH+2)]
+ [6m2Hm
2
WmH+
2 − 3m4Hm2W − 3mH+4m2W
+ 6m2Hm
4
W + 6mH+
2m4W − 3m6W ]G0(m2W , m2H , mH+2)
]
+
e2 cos2(β − α)
576m4Wπ
2 sin2 θW
[
−2m4W − 3m4WB0(m2W , mH+2, mh02)
+ 3(mh0
2 −mH+2)2[B0(m2W , mH+2, mh02)−B0(0, mH+2, mh02)]
+ [6mh0
2m2WmH+
2 − 3mh04m2W − 3mH+4m2W
+ 6mh0
2m4W + 6mH+
2m4W − 3m6W ]G0(m2W , mH+2, mh02)
]
+
e2
576m4Wπ
2 sin2 θW
[
−2m4W − 3m4WB0(m2W , m2A, mH+2)
+ 3(m2A −mH+2)2[−B0(0, m2A, mH+2) +B0(m2W , m2A, mH+2)]
+ [6m2Am
2
WmH+
2 − 3m4Am2W − 3mH+4m2W
+ 6m2Am
4
W + 6mH+
2m4W − 3m6W ]G0(m2W , m2A, mH+2)
]
+
e2 cos2(β − α)
576m4Wπ
2 sin2 θW
[
−2m2W − 3m4WB0(0, m2H , m2W )
+ 3m4H [B0(m
2
W , m
2
H , m
2
W )−B0(0, m2H , m2W )]
+ 6m2Hm
2
W [B0(0, m
2
H , m
2
W )− B0(m2W , m2H , m2W )]
+ (12m2Hm
4
W − 3m4Hm2W )G0(m2W , m2H , m2W )
]
+
e2 sin2(β − α)
576m4Wπ
2 sin2 θW
[
−2m2W − 3m4WB0(0, mh02, m2W )
+ 3mh0
4[B0(m
2
W , mh0
2, m2W )− B0(0, mh02, m2W )]
+ 6mh0
2m2W [B0(0, mh0
2, m2W )−B0(m2W , mh02, m2W )]
+ (12mh0
2m4W − 3mh04m2W )G0(m2W , mh02, m2W )
]
(19)
δZH±W
1/2 =
NCe
2m2t cotβ
32mH+2m
3
Wπ
2 sin2 θW
[
m2t (B0(0, m
2
b , m
2
t )− B0(mH+2, m2b , m2t ))
+ mH+
2B0(mH+
2, m2b , m
2
t )
]
− e
2 sin(β − α)(mH+2 −m2H)
64m2WmH+
2π2 sin2 θW cos θW
[2 cos θWmW cos(α− β)−mZ cos 2β cos(α+ β)]
× [B0(mH+2, m2H , mH+2)− B0(0, m2H , mH+2)]
9
+
e2 sin(β + α)(mh0
2 −mH+2)
64m2WmH+
2π2 sin2 θW cos θW
[2 cos θWmW sin(α− β)−mZ cos 2β sin(α + β)]
× [B0(mH+2, mH+2, mh02)− B0(0, mH+2, mh02)]
+
e2 sin 2β(m2H −m2W )
64m2WmH+
2π2 sin2 θW cos θW
[cos θWmW sin(α− β) +mZ cos(β + α) sin(2β)]
× [−B0(mH+2, m2H , m2W ) +B0(0, m2H , m2W )]
+
e2 sin(α− β)(mh02 −m2W )
64m2WmH+
2π2 sin2 θW cos θW
[− cos θWmW cos(α− β) +mZ sin(β + α) sin(2β)]
× [−B0(mH+2, mh02, m2W ) +B0(0, mh02, m2W )]
+
e2 sin(α− β) cos(α− β)
64mWmH+2π2 sin
2 θW
[
m2H [B0(0, m
2
H , m
2
W )− B0(mH+2, m2H , m2W )]
− 3mH+2B0(mH+2, m2H , m2W )
]
+
e2 sin(α− β) cos(α− β)
64mWmH+2π2 sin
2 θW
[
mh0
2[−B0(0, mh02, m2W ) +B0(mH+2, mh02, m2W )]
+ 3mH+
2B0(mH+
2, mh0
2, m2W )
]
(20)
δZH± =
NCe
2m2t cot(β)
2
32m2Wπ
2 sin2 θW
[−B0(mH+2, m2b , m2t ) + (m2t −mH+2)G0(mH+2, m2W , m2t )]
+
e2(sin2 θW − cos2 θW )2mH+2
16π2 sin2 θW cos2 θW
G0(mH+
2, mH+
2, m2Z)
+
e2 sin(α− β)2(mH+2 +m2H)
32π2 sin2 θW
G0(mH+
2, m2H , m
2
W )
+
e2 cos2(α− β)(mH02 +mH+2)
32π2 sin2 θW
G0(mH+
2, mH0
2, m2W )
+
e2(mH+
2 +m2A)
32π2 sin2 θW
G0(mH+
2, m2A, m
2
W )
(21)
δZh0 =
NCe
2m2t
32m2Wπ
2
cos2 α csc2 β[−B0(mh02, m2t , m2t ) + (4m2t −mh02)G0(mh02, m2t , m2t )]
+
e2 cos2(α− β)(mH+2 +mh02)
16π2 sin2 θW
G0(mh0
2, mH+
2, m2W )
+
e2 sin2(α− β)mh02
16π2 sin2 θW
G0(mh0
2, m2W , m
2
W )
+
e2 sin2(α− β)mh02
32π2 sin2 θW cos2 θW
G0(mh0
2, m2Z , m
2
Z)
+
e2 cos2(α− β)(m2A +mh02)
32π2 sin2 θW cos2 θW
G0(mh0
2, m2A, m
2
Z)
(22)
10
Here and below, B0, C0, Ci and Cij is the two-point and three-point scalar integrals,
definitions for which can be found in Ref. [12] and G0 is the derivative of B0 which is
expressed as
G0(M
2, m21, m
2
2) =
∂B0(k
2, m21, m
2
2)
∂k2
|k2=M2 . (23)
APPENDIX-B: SELF-ENERGY CORRECTIONS
δMselfT =
Nce
4mW sin(β − α)
288
√
2π2sˆ(−m2W + sˆ)2 sin θ4w
[
6sˆm2t − 2sˆ2 + 3m2t (m2t − 2sˆ)
× B0(0, m2b , m2t ) + 3(−m4t − sˆm2t + 2sˆ2)B0(sˆ, m2b , m2t )
]
(24)
δMselfH = −
e4mW sin
3(β − α)
64
√
2π2(m2W − sˆ)2 sin4 θW
[
2
9
(3m2H − 6m2H+ − sˆ) +
2m2H+
3
B0(0, m
2
H+ , m
2
H+)
+
(m2H+ −m2H)(m2H+ −m2H − sˆ)
3sˆ
B0(0, m
2
H , m
2
H+)
+
[(mH+ −mH)2 − sˆ][sˆ− (mH+ +mH)2]
3sˆ
B0(sˆ, mH , m
2
H+)
]
− e
4mW cos
2(β − α) sin(β − α)
64
√
2π2(m2W − sˆ)2 sin4 θW
[
2
9
(3m2h0 + 6m
2
H+ − sˆ) +
2m2H+
3
B0(0, m
2
H+ , m
2
H+)
+
(m2H+ −m2h0)(m2H+ −m2h0 − sˆ)
3sˆ
B0(0, m
2
H+ , m
2
h0)
+
[(mH+ −mh0)2 − sˆ][sˆ− (mH+ +mh0)2]
3sˆ
B0(sˆ, m
2
H+ , m
2
h0
)
]
+
e4mW sin(β − α)
64
√
2π2(m2W − sˆ)2 sin4 θW
[
2
9
(6m2A + 3m
2
H+ − sˆ) +
2m2A
3
B0(0, m
2
A, m
2
A)
+
(m2H+ −m2A)(m2H+ −m2A − sˆ)
3sˆ
B0(0, m
2
A, m
2
H+)
+
[(mH+ −mA)2 − sˆ][sˆ− (mH+ +mA)2]
3sˆ
B0(sˆ, mA, m
2
H+)
]
− e
4mW sin(β − α) cos2(β − α)
64
√
2π2(m2W − sˆ)2 sin4 θW
[
2
9
(6m2H − sˆ) +
2m2H
3
B0(0, m
2
H , m
2
H)
+ (
(m2H −m2W )(m2H −m2W − sˆ)
3sˆ
− m
2
W
3
)B0(0, m
2
H , m
2
W )
+ (
[(mH −mW )2 − sˆ][sˆ− (mH +mW )2]
3sˆ
− 2m
2
W
3
)B0(sˆ, m
2
H , m
2
W )
]
− e
4mW sin(β − α)3
64
√
2π2(m2W − sˆ)2 sin4 θW
[
2
9
(6m2h0 − sˆ) +
2m2h0
3
B0(0, m
2
h0, m
2
h0)
11
+ (
(m2h0 −m2W )(m2h0 −m2W − sˆ)
3sˆ
− m
2
W
3
)B0(0, m
2
h0
, m2W )
+ (
[(mh0 −mW )2 − sˆ][sˆ− (mh0 +mW )2]
3sˆ
− 2m
2
W
3
)B0(sˆ, m
2
h0
, m2W )
]
+
e4mW sin(β − α)m2H
64
√
2π2(m2W − sˆ)2 sin4 θW
[1 +B0(0, m
2
H , m
2
H)]
+
e4mW sin(β − α)m2H+
64
√
2π2(m2W − sˆ)2 sin4 θW
[1 +B0(0, m
2
H+ , m
2
H+)]
+
e4mW sin(β − α)m2h0
64
√
2π2(m2W − sˆ)2 sin4 θW
[1 +B0(0, m
2
h0, m
2
h0)]
+
e4mW sin(β − α)m2A
64
√
2π2(m2W − sˆ)2 sin4 θW
[1 +B0(0, m
2
A, m
2
A)]
(25)
APPENDIX-C: THE VERTEX FORM FACTORS
f vertex1 =
−Nce4m2t
32
√
2mW π2 (mW 2 − sˆ) sin θw4
[
−2B0(sˆ, m2b , m2t )
+ (−2m2t − tˆ)C0(m2h0, m2W , sˆ, m2t , m2t , m2b)
+ (−2m2W − tˆ)C1(m2W , sˆ, m2h0 , m2t , m2b , m2t )
+ (−m2h0 − 2tˆ)C2(m2W , sˆ, m2h0 , m2t , m2b , m2t )
+ 4C00(m
2
W , sˆ, m
2
h0
, m2t , m
2
b , m
2
t )
]
, (26)
f vertex2 =
−Nc e4m2t
16
√
2mW π2 (mW 2 − sˆ) sin θw4
[
−C0(m2h0 , m2W , sˆ, m2t , m2t , m2b)
− C1(m2W , sˆ, m2h0, m2t , m2b , m2t )
− 3C2(m2W , sˆ, m2h0 , m2t , m2b , m2t )
− 2C12(m2W , sˆ, m2h0, m2t , m2b , m2t )
− 2C22(m2W , sˆ, m2h0, m2t , m2b , m2t )
]
, (27)
f vertex3 =
−Nce4m2t
16
√
2mW π2 (mW 2 − sˆ) sin θw4
[
−C2(m2W , sˆ, m2h0 , m2t , m2b , m2t )
− 2C12(m2W , sˆ, m2h0, m2t , m2b , m2t )
− 2C22(m2W , sˆ, m2h0, m2t , m2b , m2t )
]
. (28)
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FIG. 5. Relative corrections δσ/σ0 as a function of the Higgs boson mass of the process
qq¯′ →Wh0 with
√
s = 2TeV at Tevatron.
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FIG. 6. Relative corrections δσ/σ0 as a function of the Higgs boson mass of the process
qq¯′ →Wh0 with
√
s = 2TeV at Tevatron.
18
